All other chemicals were reagent grade from Sigma-Aldrich and were used without further purification. Thin films of dye/PLA blends were prepared on the inner wall of vials by dissolving dyes and PLA in CH 2 Cl 2 to form a homogeneous solution then evaporating the solvent by slowly rotating the vial under a stream of nitrogen. The solution-cast films were then dried in vacuo overnight before measurements were performed.
Methods
Steady-state fluorescence emission spectra were recorded on a Horiba Fluorolog-3 Model FL3-22 spectrofluorometer (double-grating excitation and double-grating emission monochromator). A 2 ms delay was used when recording the delayed emission spectra. Timecorrelated single-photon counting (TCSPC) fluorescence lifetime measurements were performed with a NanoLED-370 (λ ex = 369 nm) excitation source and a DataStation Hub as the SPC controller. Phosphorescence lifetimes were measured with a 1 ms multichannel scalar (MCS) excited with a flash xenon lamp (λ ex = 369 nm; duration <1 ms). Lifetime data were analyzed with DataStation v2.4 software from Horiba Jobin Yvon. Fluorescence spectra and lifetimes were obtained under ambient conditions (e.g., air, ∼21% oxygen). For phosphorescence measurements, solution cast films in vials were fitted with a 12 mm PTFE/silicone/PTFE seal (Chromatography Research Supplies) connected by a screw cap. Vials were continuously purged with analytical grade N 2 (Praxair) during measurements. Fluorescence and phosphorescence lifetimes were fit to double or triple exponential decays in solid-state films. For temperature dependent delayed emission spectra, the sample was submerged in liquid N 2 in a coldfinger apparatus (77K) or heated gently with a heat gun for 5 s (~328K). We predict that the sample was heated below the glass transition temperature of PLA (T g = ~60 °C), because delayed emission was observed. 
Computational Data for Compound 5
The compound was modeled with the Gaussian 09 suite of programs 7 using density functional theory (DFT) and B3LYP/6-31+G(d) to simulate the B, O, and C atoms. All vibrational frequencies were positive, assuring that the geometries are at least a local minimum. Single point energy calculations were used to generate the molecular orbital diagrams utilizing B3LYP/6-31+G(d) for B, O, and C atoms. Time-dependent density functional theory, TD-B3LYP/6-311+G(d) for B, O, and C atoms, was employed for an estimate of the absorption spectrum at the optimized ground state geometry and the emission spectrum at the optimized S 1 excited state geometry. The emission spectra were computed by calculating the ground state (S 0 ) energy on the optimized geometry of the S 1 surface. A Tomasi polarized continuum for dichloromethane solvent was used in each calculation. 8 Molecular orbital diagrams were depicted using GaussView 5 software. 9 Coordinates below are given in Cartesian, in Angstroms. -6.46103, -1.21493 C, 0.77759, -7.50489, -0.67179 C, -0.75955, -6.72868, -2.36926 C, 0.77871, -8.77286, -1.25607 H, 1.39263, -7.31797, 0.20671 C, -0.76196, -7.99813, -2.95037 H, -1.38366, -5.94706, -2.79364 C, 0.01251, -9.02543, -2.39265 H, 1.3907, -9.56168, -0.81763 H, -1.36613, -8.18602, -3.82796 H, 0.02072, -10.0131, -2.84598 Figure S5 . GaussView trace of the computed absorption spectrum. Figure S6 . GaussView trace of the computed emission spectrum. Figure S7 . Phosphorescence lifetime decay plot (t P = 826 ms) and standard deviation for a 1% BF 2 bpbm (4) dye/PLA thin film.
